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French Night Patrol Airplane . '''■ ' . 

vji.' £J!-lT1T ■: 


> (C) aamuttuutit T-tlm Service 


ptember 


PRICE 

Fifteen 


SPECL4L FEATURES 


COJVTROtS AND COM’ttOE SCRFACES 
CDWEPARATIVE TESTS OF WING SEO«<KSS 
AVIATION ENGINES-> 
ARRANGEMENT OF DRY KILNS 
THE WORLD’S AIR ROUTES 


PUBUSHED SB41-MONTHLY 




THE GARDNER, MOFFAT CO., Inc. r> ' ^ 

UO^K»«dST -NEW YORK 
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CONTRACTORS TO 
The United States Army and Navy 
The British Admiralty 


THE BURGESS COMPANY 

MARBLEHEAD, MASS. 


Sole Licencees for the Untied States 
for the Dunne Patents 


Member of the Aircraft 
Manufacturers Association 
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This Hall-Scott, Type A-5a, rated at 150 H.P., is offered after having most 
successfully passed severe running tests as required by Hall-Scott engineers, 
and final 48 hour endurance, running test, on cradle type torque stand, 
with propeller directly connected, in accordance with U. S. Government 
requirements. (Spec. 1002.) 

Total weight, complete and ready for aeroiee, S7S Iba. 

Weight per H.P. {Baaed on actual H.P. development, at 1,300 B.P.M.) 3.6! " 

Conaumption gasoline in Iba, per H.P. hour, .565 

" lubricating oil «<*•«« ...... ,025 

HALL-SCOTT AIRPLANE ENGINES, both four and six cylinder types, are 
used by U. S. Army and Navy Departments, and are generally used by all 
leading American airplane manufacturers. 


Hall-Scott Motor Car Go., Inc. 

General Offices 

Crocker Bldg., San Francisco, Calif. 


F. P. Whitaker 

EASTERN REPRESENTATIVE 
165 Broadway, New York City 
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Airplane Parts! 

Immediate Delivery! 


Fortunately, the present 
crisis finds the Standard 
Parts Company ready to 
help you greatly in the 
rush demand for airplanes. 

We are able to ship im- 
mediately necessary parts 
for the construction of air- 
planes the government must 
have in a hurry. 

You can order from us 
at once such parts as: 

Steel Tubing 

Stabilizer Tubes 


Push Rod Tubes 
Tubing formed per B/P’s 
and straight tubing in di- 
ameters ranging from 
to 2y4", 14 gauge (.083") 
to 22 gauge (.028") 

Special Rod Assemblies 
Rims of all sizes to gov- 
ernment specifications 
Bearings 
Tire Rims 
Springs 
Forgings. 

For years we have 


made oval and ‘‘D’" 
shaped tubing for the 
Curtiss Airplane Co. 

Let us help you make 
your estimates. 

Write us for information 
at once before you submit 
your bids for airplane con- 
struction. 

If you have already made 
a contract, wire or write us 
immediately and take ad- 
vantage of the instant ser- 
vice we can render you. 


T O speed up the production of airplane 
motors, without in any degree slighting 
the accuracy that is so essential, install 

Universal 
Hollow- Hexagon 
Turret Lathes 



l-!vcn on the most exactiny; work these machines take 
two cuts at one time face or undercut or form with 
the .square turret on the carriage while the hollow- 
hexagon turret is boring or turning. 


^■Isk for Descriptix'e L,iternture 


The factories of this company have been among the foremost in the 
field of motor-driven vehicles since the earliest days of the industry. 
Our engineering department and our laboratories are among the 
most complete in the world. 

The Standard Parts Company, Cleveland, Ohio, U. S. A. 

Fampiu tor Stanweld Rima, Tubinc, ate., Parfaction Sprin(a. Bock Baaringa. 

Aalaa, Parfactfon Haatara, Forgings, Hubs, ate., ate. 


THE WARNER & SWASEY COMPANY 

CLEVELAND, OHIO, U. S. A. 

TURRET LATHES— TURRET 5C'i?£IV MACHINES— BRASS WORKING MACHINE TOOLS 

NEW YORK Office— Singer Bldg. Boston Office— Oliver Bldg. Buffalo Office— Iroquois Bldg. 

Detroit Office — I'ord BIrJg. Chicago Office and Show Rooms — 010-623 Washington Blvd. 



LOGICAL EQUIPMENT HE MODERN AIRPEANE 




Official Government tests at the Bureau of Stand- 
ards have shown that ACKERMAN WHEELS will 
successfully resist all the ordinary compression and side 
thrust shocks to which the landing gear of the modern 
airplane is subjected and that they have greater reserve 
power to meet extraordinary loads. 

Constructors can greatly simplify the complex 
problems of landing gear design by the adoption of 
rigid axles with ACKERMAN WHEELS and at the 
same time insure a better landing support for the air- 
plane. 

The spring action of the wheel absorbs all shock 
before it reaches the axle, prevents rebound and makes 

SHOCK ABSORBERS UNNECESSARY 


The most severe tests and actual field practice have 
proven the correctness of the statement that ACKER- 
MAN WHEELS are logical equipment for the modern 
airplane. 

Write us for suggestions for building landing gear 
and rigid a.xles for ACKERMAN WHEELS. 

IF heels built for any weight 
machine from $00 pounds up. 


r/,e ACKERMAN WHEEL COMPANY 

ROCKEFELLER BUILDING - . . . CLEVELAND, OHIO 
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Safeguarding tlie 
Airplane ^^otor 

On tKe perfect performance 
of tKe motor dependa tke 
(entire life of tKe airplane and 


CTJie 


BOYC E 

•M OTO M ETER 

gives to tlie pilot at all times an unfailing indication 
of the motor's condition. Its accuracy is absolute, 
its construction a masterpiece of scienti£e design. 

The Boyce Moto-Meter is standard equipment on 
63 motor cars, trucks and airplanes. 

^ The great success of this motor heat indicator hat 


unfailing. 

Such an instrument unlet 


Its 1 


THE MOTO-METER CO.. Inc. 

Long Island City Now York 


er 1. 1917 
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UNION 

120-H. P. 

SIX 



EXTRACTS FROM ARMY AND NAVY REPORT — 

” The engine performed a very satisfactory endurance test. Ob- 
servations throughout the lest skoiced that the vibrations tvere low, quick 
acceleration and gootl carburetion maintained, also the absence of oil 
leakage ivo-s another good feature as well as no eiidenre of water leakage 
at any of the joints.” 

•• The engine demonstrated that its design and construction teas such 
that it would stand endurance test of a much longer duration as^when 
the run teas stopped the engine tvas functioning very satisfactorily.'” 

•• The inspection of the engine after the 48-hour endurance test 
shotved the fundamental design to he such that satisfactory service would 
be given by this power plant. The quality of the workmanship through- 
out was of a very high order, and also that the very best of material had 
been used throughout the engine.” 


UNION GAS ENGINE CO 

OAKLAND — CALIFORNIA 
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J. ROBINSON HALL 


ASROPl^ANBS, MOTORS 
AKD EQUIPMENT 

PACIFIC COAST 
REPRESENTATIVE 

FOREiON AND AMERICAN 
MANUFACTURERS 


C. M. SOBSMERVIU^ 
SALES MANAGER 


609-611 Merritt Bldg., L.os Angeles, California 


Sq)l*Bibpr 1. 1917 
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^ Bearing 

' Safety ' 

The First Requisite of Airplanes 


I F there’s one place — more than another that calls for de 
pendability it’s in the vital power points of airplanes. To 
successfully withstand the terrific end thrusts and radia 
loads — the shaft deflections caused by the warping and weav- 
ing of the planes, SKF Ball Bearings are made to automatically 
absorb even the slightest binding strain without wearing. 

Two rows of balls insure ma.ximum carrying capacity and 
greater safety. No matter at what cost, the bearings of your air- 
plane should be the best. Know this: that the airplane with the 
factor of safety — the airplane of Jong life is equipped with SKF 
Ball Bearings. 

SAFETY FIRST— SELF-ALIGNMEST 


SKP* BAI.L. HEARING CD. 

Hartford Conn. 
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Airplane Propeller Specialists 

Propellers for airplanes, 
Itydroairplanes, dirigibles, 
etc., designed and built to 
the individual requirements 
of your power plant and 
type of machine. 

Inquiries solicited. 

A high percentage of the 
latest and most successful 
war machines on the various 
fronts are equipped with 

LANC propi:i.i.i:rs. 

Lang Propeller Company of America, Inc. 

New York Office :: :: :: Room 419, 30 East 42d Street 
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Specialization 

— in rubber parts for aircraft 

is it you are experiencing difficulty in se- 
curing? Perhaps it is the rubber grips for your 
aircraft, or it may be good inner tubes. There are 
undoubtedly a hundred and one small and large parts 
that are retarding your deliveries. Bring your prob- 
lems to us. I^earn about 


DURAL 

rubber quality. CJo where relieving you of the trou- 
bles you are now experiencing in securing rubber 
parts is a specialty. Familiarity with aircraft work, 
experienced men. and latest factory equipment enable 
us to quickly manufacture the various rubber parts 
you need. 


You are anxious to increase your production! Are 
you being held back through inability to secure rub- 
ber parts? If so, tell us your requirements. Other 
firms like you are being 
(DURAL7 helped by our service. We 
' •' can do as much for you as we 

are doing for them. Write. 



DURAL RUBBER CORPORATION 

FLE/VMNOTON, N. 
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H iUR facilities at Newport 
m News, Va., permit us to 
take for aviation training im- 
mediately 40 more students, 
30 on land machines 10 on fly- 
ing boats. 

This offers an excellent opportunity 
for men to gain aviation training at an 
old established school where the best 
of instruction and a wide variety of 
types of aeroplanes, hydroaeroplanes 
and flying boats are available. 

Students will be accepted in order of 
enrollment. 

For full information wire or apply 

Atlantic Coast Aeronautical Station, 
Newport News, Va. 



LE?reR D. CABONER 
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GEORGE NEWBOLD 


P Klll<'l)S of i-xp.-ftHiic.v arc as ii ruli' difficult to 
bear, the more so wlit-ii mu'crtaiuty aitti silciirc 
play a vital roll’ in tli<’ xucccssfiil tircwccntion of 
a plan. Tlie i>rc»cnt atatiis of tlic airpliiiic Iniildiiig pro- 
gram adnpicd h.v flic Army luid Navy is. so far as 
ooiusTiis flic imlilic. sui roimdcd with inililary si-oivoy. 

How fill- tile i cmstniction of the several thousands of 
airplanes has proi’eeded and what resiiUs liave been 
Bceomplished are atid must needs be. kept from the pi'<>ss. 
rntil ivsnlts of inifitary or naval importaiiee oeenr, the 
public i-s i-xpeeted to withhold jndstmeiit on the success 
or failure of the work that is la’ing iindertiiken with the 

Rninoi’s which have reached the pnblie thi-ongh the 
newspapers give the elieonniging iminvssion that ii new 
appropriation for airerafi is likely to he asked from 
(.■ongTcsa. It is also hinted, atiil this abonld cause wide- 
spread satisfaction, that the initial appropriation of 
»S40,000.(KK) is to 1 m’ larp’ly exceeded in the secotid 
request. 

It the I'nited States is to seeiire the mastery of the 
air by next spring, the ii’qniremcnts needed to aeeoniiilish 
tlii.s task will stagger the imiiginalioii of even those who 
thought that they had exlninsted this faeiilty in the last 
year. But the knowledge that onr military and naval 
authorities, the fon-ign experts, and the experienced 
buaiacss men trim liave lM*eii taken into the service are 
alt agreed on « plan liasi'd on facts gained from tin- 
experience of onr Allies, is ivassnring as to the pressing 
need for expansion. 

If those interested in onr Air Se-rvice. wliieh shonUi 
inchide every eitizen. will nnflinehiiigly support those 
who arc carrying out this great task, the country will 
Itud in a short time that the genius of America has onee 
more forged the weapon which will achieve the trinmidi 
of dcmocrae.v. 


Scandal HiinterH 

One of lost fruitful sources of news is the sns- 

pieioti of •' gi-aft. " Wlien all other sonrccs of news fail, 
the easiest wax- to ereute a startling sensation is to gather 
an array of large sums and arouse a feeding of wrong- 
doing. 

The widely printed news of tile pviei-a at which air- 
planes have b«’en ordered by the (lovennnent. with the 
insinuation that they were excessive and extortionate, 
has ser’x-ed to bring out several statements from the 
anthoritii-s and eonatmetors whieh have lieeti a sufficient 
■answer to the charges. 

The public is likely to b<‘ startled when it leanis of 


tin- girat expense involved by the training of aviators 
and building of aiiqrlancs. It is generally estimated timt 
the training of a military aviator costs between ten and 
twenty thousand dollars. Ground schools have to be 
maintained, great tracts of land must be acquired for 
H\-ing fields, and a sufficient nnmljer of airplanes must 
lie available so that one-half may be undergoing repair 
ami overhauling wliile the otlier half is in service. 
Btvakugc is inevitable ami engines rapidly wear out 
under the terrifie strain of eoiifinually running at full 

Motor trucks and motorcycles play an important part 
in the .subsidiary equipment of a fl.ving field; elaborate 
work shops with expert meelianies are just as much 
needed. All this exiiensivc mati'ritl is essential for the 
maintenance of efficient training stations. 

Tile cost of the material that enters into airplane con- 
slrnetioti would be prohibitive in any other commercial 
pimlnet. Siirnce and other wooils usi-d in airplane coii- 
strnetion liave risen to prices hitherto believed impossible. 
Virtually the same statement applies to linen. The metal 
fittings of airplanes i-equiiv the finest material known 
to tile metallurgist. The amount of manual labor ex- 
(leiided on airplanes is so great that only those in the 
hnsiiiess realise its extent and cost. 

It has lai’ii stated that the cost of applying the 
■■ dope " to the wings is graater than the cost of the 
linen. The only labor that can successfully la- employed 
in airplane construction or engine work is that of the 
most expert wood workers and mechanics. To attract 
them from other fields has ivquired great inducements. 
Rapid protluelion of aircraft has called for continuous 
overtime charges. 

Expanding orgaiiiiiations have been subject to wasteful 
experiments with lialf-trained. little experienced men. 
until ival talent bi’came available and produced the 
dosii-ed i-esults. All these factora enter into the price 
dialed to the Goveinincnt : that a raai-gin of safety 
siioiihl enter this price is but the manufacturer’s legiti- 
mate desire to make fair profits. 

Experimental xvork such as lias been required by the 
Govermnetit is the most expensive of alt kinds as it neces- 
sitates constant alterations of design which obviously 
di’feat. to a large extent, the advantages derived from 
standardization, 

Tile airplane niaiiufactun-rs have been xvilling to meet 
the Government 's prices ou a fair basis and expert advice 
of the Aircraft Production Board can be relied upon 
to see that all parties will be treated fairly and that no 
undue advantage will be taken of the Government's 
position. 
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Controls and Control Surfaces 


By W. J. 

In the present srtivle it is to eover hriefly the 

details of control surface* from a slriieluml jKiiiit of view 
unly. since much valuable informalinn has previuuslv been 
publUhed on the aerodynamic properties of sections adapteil 

In past years, little attention lias been ^ven to the iUhikm 
of elevators, rudders, stabilizers and ailerons, as to stren);lli: 
probably b^ause of the fact that but few of the early tie- 
sifcners realized the magnitude of the stresses acliiHlIy iinposeil 



upon these members uuder adverse llig;lit conditions. How- 
ever, with increase in size, speed, weight and horsepower of 
airplanes of today, designers have displayed more sbll and 
judgment in the design of these ever important parts. 

The United States Army epecificationa retjuire that elevators 
and stabilizers be so desired as to show u faetor of safety of 
2 V 2 , when set at an angle of incidence of — 20 deg. and — II 
deg. resp^ively, for a speed of 100 ui.p.li. 

The tail surfaces of each individual airplane are bound to 
have some particular characteristics of their own. for each of 
which the designer, if experienced, has some particular object 
in view, either eflleieuey, strength or simplieicy of consti-uction. 
In this article, as a concrete example, the air loads on tail 
surfaces for the two-seater, unarmed tractor bi|)lane of (he 
reconnaissance type have been investigated, this type olTer- 
ing (he following characteristics: Average weight, 2750 lb. 

loaded; maximum speed, 87 m.p.h. ; minimum speed, 4.'> 
m.p.h.; horsepower, 150-100. 

file average loading on the elevators and stabilizers for the 
conditions prescribed by the Government for machines of the 
above type and characteristics is equivalent to approximately 
.■iO lb. per square foot for the elevators and 22 lb. per square 
foot for the stabilizers. 

This is, however, based on the assumption tlial the elevators 
and stabilizere are worhing in a free and undisturbed flow of 
air; however, it is generally conceded that the Sow of air past 


^ atcrLolinc 

iJie slubilizer, when at higJi or low angle* of incidcacs, i 
broken into cildies. causing considerable interference with ih 
iiir pressures on the elevators and rudiler while being tung 
through their working range of positive ami negative fus^ 
but want of reliable wind cJiamiel data regardijig this 
of interference forces ns to treat the subject as though p 
interference existed. 

In tests conducted by tlie writer ou a stabilizer uiid elffis 
tors the surfaces were double cambered and the stractsoi 
elements were s.vmmelric'nl so that the strength is the san 
oliellicr the load acts vertically upward or downward. 

These surfaces were attached to a jig specially de.sigaeda 
as to support them in the same manner as when Jixed talk 
Inoly ; the load was applitsl at the top face of the surfim 
only; the general arraiipcnienl of the test is shown in Fiji 
The loads consisted of small bags of sand weighing 17^ k 
to a bag. and were arranged as shown. The elevators » 
taiued a distributed load of 455 tb. or 27.7> lb. jicr s(|. ft., vA 
the stabilizers sustained a distributed load of 22 .'iu lb, or 
Ib. |ier a<|. ft. 

It might be of interest to state that at the time of failnz 
all wockI members were uiialteeted. the tnllurr* of the isa,i 
Htlitigs being res[ionsiblc for the collapse of the structure. I 
refer to this point in I'oiistructioo, biH-ausc iiiV4>sliga1ioi) d 
most control surfaces hits Icil me In believe that the flltn^ 
were the weakest part trf the whole ilesigu. 

Stabilizers or Tail PIniies 

Fig, 2--\ shows the 4simnn,ii trend of stabilizer ilesiga, U. 
II double eamliertsl aurl'ace ronaisting of n rigid rcctaDgule 
,ir l-st-clinii IIS Ihe trailing eilge a witii the ribs c -par^ a 



ci|ijhI iiitetvals, the nose of which ia mortised into u ctmd 
leading edge (1 which gives it the desired shape or uulliua 
fitahUizers arc often made in two sections and are fllted* 
the sides of the body, about midway betw-een the iip(>er ud 
lower longerons, but since tlie width of the body at the pot* 
where the stabilizer is usually attached ia quite iiari-ow. » 
finds that n lighter structure for the same atrriigtii caa k 
designed by making the surface in one piece ami placiogi 
directly on top of the body. This must however 1 h- secura 
fastened to the longerons at the points marke<] d, r, and /' 
Fig. 2-A and braced at tbe traiUng edge with 
steel tubing, shown in Fig. 2-B, at a point as near the clevsur 
poet as possible. 



placed directly in front of the most, this tube will lake care 
of tbe tensile and compressive stresses caosed by the pull on 
the eoatrol cables ; but since the rudder post requires staywires 
a sod 6, Fig. 2-B; leading from the top of the post a to a 
p«at intersecting that of the tube 1 / on the trailing edge, we 
Bee that tbe structure is well braced. 

Stabilizers are very »mple structures, and as one can ascer- 
tain with a fair degree of accuracy the loads imposed upon 
theca there should be no difficulty in designing a very light and 
strong structure. 

Tbe old and dangerous practice of using binges made of 
sasw eyes, wliang leather, etc., to the failure of which many 
aerioea accidents of the post can be traced, has given way to 
greatly improved types, and most designs of today show 
hinges of light but sturdy construction. For instance, the 
o 1 d practice o £ 
fastening hinges 
with wood screws 
as in Fig. 3, or of 
slotting out the 
beam as shown in 
Fig. 4 along the 
neutral axis, and 
dropping bolts 
lliroiigh, hoping 
t hey would pass 
through the holes 
in the hinge lip, 

Fig. 4 liable designs; 

*ary to drill the hnic-s in the lip of the hinge, Fig. 4, on 
usembly. The holes would not always be drilled so as to 
iDsure full strength of the hinge; in mnn.v cases these holes 
were found to luivc been drilled, as shown by tbe dotted half 
circles, and the hinge could be pulled free from the beam with 
but little effort. 

Tbe use of wood screws should be discouraged in the con- 
struction of airplanes, especially at points heavily stressed. 




Fig. 5 

'’•cause, as the wood ages, its structure changes, allowing the 
sews to eventually work free from their original seating; 
jberefore, in no event should they be used in attaching control 

There are at present several unique types of hinges dis- 
PiCfcd, but to describe them all would require too much space 
**,* will confine my discussion to two of the most interesting. 
The male and female eyebolt type, shown in Fig 6, is very 


bght and very strong. A broad flat shoulder is usually turned 
just below the eye to allow sufficient bearing suiuee, tbe 
shanks of the bolts are passed entirely through the neutral 
axis of tbe beam; a broad Sat washer offers bearing surf^ 
for the nnt, which is drawn tight, and cottered, making a very 
reliable hinge fitting. 



stabilizer and the leading edge of the elevators which allows 
leakage of air at timt point. As a remedy for this trouble 
one designer has developed a type of hinge, shown in Fig. 7, 
that allow's the two edges to butt together, but its use requires 
that the leading edge of the elevators, rodders, or ailerons be 
nf steel tubing. 

Considering cost, weight, strength and production tbe eye- 
bolt type has everything in its favor. 

Elevators 

In genera], tbe design of elevators is quite similar. Fig. 8 
Illustrates common practice, the leading Mge. a, consisting of 
either a steel tube or spmee of I-section. while the trailing 
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Fig. S 


eilge, b, is either lamin.ited wood or % in. diameter thin gauge 
steel tubing, flattened to a cross section of ^ x ^ in. The 
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in'tlivr with (li« h<-a<l, an- murliiiie<l I'nini a foiyc<l bar. after 
whieh liie intake ami exlmii-l elUowe an- weldet) uii. ami llnulty 
the I air of cvlimU-rs are eneti^etl in a jaeket. xvhirli ia welded 
ii|j frirtii ibree |.ieep» ufuler-l apiprnxiiimtelj- '-Viii. lliiek. The 
r.vlimler walla tlieiiiaeU'e*. are ^ ^-in. thit-k. A aiaitdard twu- 
bnll llaiifw is used f«r all mlake and exhaust port <-ouiieetiuns, 



Ki«i. 2. Twis-Sis Hkxai-i.t Kxoist:. m>ii Wrri kki. Aibpi-ase 


sikI has bwi milleil out of steel. Tiie tiaiijees are screwed OR 
to the cylinders ami weldeii atui hraztsl cm to the intake and 
eshauat j>i[>ea. 

The |iigtons are of east iron, and are llie only verj- liea>ilv 
deaiKned pieces in tlw eii)fine. It eerlaiiily seems that these 
could have been c-oiisiderably litthlened. The piston carries 
three eoiieentrie riiiKs, which are pinned at the ring gap and 
have a deep anmiiar rib between the bocsses. The pistons arc 
also iiniisiially short. There are eighti-eii "/^-in. holes drilled 
into the skin, but these hoh-s nuisi hiivc been drilled for oiling 
purposes, as they do not iiialerinllv rc-dnee Ibe iveiglit of the 
pistons. 
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steel jiijies to (be 
(hr clunk shaft i> 
sory drive. The 
ijliislrnled. It simply serve 
sc-imratiiig it into two pnililiuns. ly 
engine fro* H, 
■- pipaik 


Iter piiiiip is inoiinted on the front 

utoiii linlf of the eiiiiik c-lmnilH-i'. 

Ilier sole of the engine; eo|.per pi|>es and ruhlier 

e^mtorimsisl to prevent erm-king joints due to viliraiiiia. 

n that hi 


The c-arburelor differs from the Men-edes onlv i.. , 

n single llcMjt eiiomWr instead <>£ two float chamhers. 
lire two ciirliuretors iiiniiiited on either side c 
Iiolied to eillici- side of (lie crank case hv means 
The intake pipes, whieh are fastemsl by means of ilhio«k 
the enrhnretor. are ninde of cojiper tubing. 

The carburetor Inis a [iiiir of primary nozzles and i si 
of seec.ridarv nozzles, noil an nuxiliary air valve, wliicli w 
sistB of an annular ring inminled on ecincentric with a vnn 
tliroal. It would seem that tins auxiliarv iiir valve was 
p'nm.s go up in I he air w-ith. as it is vetylte 


The oiling systeni is exli-emely siiii|ile. Oil is to tie eaitU 
Ihroiigli cast duets in the front uml rc-ar rorapartiiienti of |b 
eruiik ehamber to the main heurings. It is also carried bm 
tln-se duets tlir'ougli two eop|ier Inbus up to the ovei'h^ cm 
ease and imsses through tlie lum shaft ease from the propA 
to llie starting end of the engine, and returns down thron 
the distributing gearing case to llic oil anmp. 

Tin- valve gear is of very elatioriile. expensive design. Tk 
main scheme of the coiiBlnietioii is to use a light steel Mt 
carried on Ihe studs from the evlinder head, which is aklM 
to lake bronze cages fioin Isiili the vain shaft beni-inpal 
riieker^anii inoiinliiig. The nwker arms are arranged to ^ 

shahs are driven Uirongli straiglii bevel gears, ami the iadS 
sliaft.s w-liieh drive the earn shafts o|iera1e at three limes m 
shaft speed. The high speed of lln-se shafts and the leMiku 
lowering m torque on llieiii nlbiws their weight lo lie coM 
erably dcH-n-ased. 

.At flrsi eight it would seem that the eMiisIriii'tiori is a igr 
c..m|)licated and expensive one. hut this iiri iiiigemeni tiiriKN 
|•lll■at>el• and veiy much lighter Ihaii when- a Iniiii uf m 
gears is used for driving iiiagiii-los, cam elinf1~. c-lr. Tk 
I’eiigt-ot eoin|iariy iulrodnced tlii> use of a|>ur geais for enr 
bend c*am shaft driving, and this i-oiist ruction has heen r^iit 
by Sunbeam, Wisconsin and I'lu-knrd. In a twin-six oca 
eiglilcen-eyliiider motor, the innidier of gears iieceseary lii 
this gi-uriiig arrangi-nient furois a nmze of coiiiidicu’-r- 
There are four magnetos nioinited on the siniie axi-. cacb pw 
heing driven Ilirongli a spur gear, which in lum mi-sbe> «B 
a spur gear which is slidiihli' moiiiited on a spliiusl tnipA 
drive shaft. The magneto drive shaft terminates at its tg 
ward emi in the .sleeve of a he\el gear, iimi is helically spttal 
into the lievel gear so lliiil when loiigitiidinulK dis|ila(«d Ik 
shaft is al.sii angularly disphn-cnl. This cuiistrin-liun U 


a lot ul conneclions lo magnc<Io breaker boxes, and also ia»» 
a si'nrk of tlie same intensity, regardU-ss of whether the ^ 
lion is aiUiiiieed or relariied. 

Al the front end of Ihe crank shaft there is nionnttd a 
aluminum six-eyliiider, uir-starting motor, which engages Ik 
crank shaft by means of an ovemnniing clutch. Tui lir 
starting motor lias a single iiiU-l dim-liarge valve for six ejff 
ders of ihe rotating dine lyiic. There is also built iattfi 
with Ibis starter a liand-st acting gear and the starting magoai 


The Benz Kngiiie 

In tin- Kaiser |irize «)iilesl for aviation eiigiin-s, ■ £•* 
cylinder Heoz of .'i> „ x in. won first prize, develo|iin|! •• 
b.h.|i. al 12110 r.p.m. The fuel eoiisumption was .462 1b.fz 
horsepower hour. Total weight of Ihe engine was 337 k 
The oil eonsumptioii was .(14-1 Hi. per howepower Inmr. 
engine was aflerwaril exjiuiided into a six-cylinder design.*^ 
Ibree different sizes were built. 

The three sizes were rated al »T>. 100 and 150 b.p.. 
lively. We shall pnrtieularly consider the largest, whidi ki 
six eylhiders. .51* x 7,'„ in., and wliieii weighs .510 lb. cenpl" 
The fuel consiiniplioii is „50 lb. per horsepower hour. 

The Benz cylinder is siniide. slraiglitforward and z 
relinlile consirnrtinn, and not partieidsrlv difliciill lo 


firtuiv. Tlie <-yliuiier is east of iron without a water jacket, 
but ineJniling 4.") deg. angle elbows lo the valve ports. The 
evtiiiders are inaelnneil wlieiever possible, and at other points 
bkve been hand HIchI and .serapeii. after whieh a jacket which 
is jiressi'd m I W" halves is gas welded hy means of short pipes 
xeldisl ell Ul the jacket. The hiiltoni and top of the cylinders 
beivim- uiilei' gii lU-rii-s, and hy this menus scjiunne water 
pijies. s'ilh their attendaiit weight iin<l i-oni[>licatioiis, are 
dimiiiHli'd. Iliibher rings held in aluminum elamjis serve to 
ronaect (he evliiiders together, 'fhe whole coiistrnetion turns 
oat I'erv neat inid light. The evlinder walls uie /k-in. lliiek, 
aad the eoiiihustion ehaiiilier is of eylimlrical pan-eake form. 

In i,rder lo inserl llie valves into the cylinder, the valve 
stem is uiaile with two diumetei-s. and the valve has to he 
nsikcd to insert it in the gnid(<, whieh 1ms a bronze bushing 
at ils upi ei' end to eom|icnsale fur the smaller valve stem 
diiBieler, The valves are operuteil Ihroiigh a push rod and 
rocker arm eonstriietioii w'hleh is i-xceciliiigly light. Koeker 
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znn supports are steel studs nilh enlarged heads to take a 
double row' hall bearing. .V roller is moiinled at cnu> end of 
the ns'ker arm to irii|iiiigi- on (he end of the valve stem, and 
the ns'ker arm has an adjiislahlc globe stud at the other end. 
The push rods are light stix-l Inlies, and have a liiirdeiii'd steel 
eu)i al their iiipjior end lo eiigiigi- Ihe rocker arm globe stud, 
znil s liardenisl steel gdolie nl their lower end to socket ill the 
roller plunger. 

The i-ain shaft is hollow, uml there is a s|iiral ^-ar made 
integrally with (he shaft, in iilioiit the eeiiler of its length, 
for driving the oil piiiiqi gear. Tln‘i‘e is. in addition to the 
iiuake and eximnst rams, a set of luilf-eomprcssion enins. The 
shaft is iiimed Inngitmliiially in ils hearings hy means of an 
ecrealrii' lo i-nt lli(*s4> earns into action. .\l the fore end of 
tile sliafi Is u di'iving gear ll:iMg\‘. whieh is very siiniU in diam- 

Tlie seven iH’aring (-raiik slnifl is liiiislied all over in a lieau- 
litul manner, and the slnifl out of the parliciilnr engine we 
have shows no signs of wear wlmlcver. Tlirongli Initli the 
emik pill and main bearings there Ls driliml a bole, and the 
crank elieeks are plugged with solder. The crank cheeks are 
also built to convey the lubricant to the erniik |iins. At tlie 
fore end of the crank cheek there is presaisl on a spur driving 
fwr. There is screwed on to the front end of the shaft a 
piece w'hich forms a licvel water pumji driving gear and the 
starting dog, At Ihe lear end of the shaft, very close lo the 
propeller hub mounting, ibere is a double Ihniat bearing to 
tike the projieller thrust, 

boiig-shoiildercd studs are screwed into Ihe lower portion 
of the case and pass clean through the hollorn half of the ease. 
The lase is very stiff and well ribbiHl, The three i-enler bear- 
lag diaphragms have double walls. Tin- cenlei' one sen*es as 
a duel through which water pijie passes, and those on either 
side of the center, from the carburetor intake air passages, are 
«darged in sections at one side In take Ihe carlmretor barrel 
tkiottie. 

, The pistons are of cast iron, and carry three eoncentrie 
nng^ in. wide, on their upjier end, whieh are pinned at 
^ joint. The toji of the [listoii forms (In- frustum of a i-oue. 
The lower portion of Ihe skirt is maeliincd inside. Riveted lo 
piston heed is a eonieal diaiihmgni. which contacts witli the 
piston pin when in place and servi-s to carry the heot off the 
tenter of the piston. 

In Fig. 4 are shown the ]uirts of the piston and eoniiecting 
rad awemhly, and it will be observed that the rods are tubular 


and have a four-bolt eonstructioii on the big end, babbitt-lined 
bronze bushings, and are locked in place by means of connect- 
ing rod bolts, which jiass through the sides of the bushings. 
The iiiston pin lias a hole bored straight through, and is re- 
tained in the piston hy means of a threaded taper pin which 
screws into the liUton pin boss. The end of the piston pin is 
slultei) so (bat the taper pin expands the end of the piston pin 
and forms a very eeriain retention. 

The oil pump a»iembly com[>rises a pair of plunger pumps 
wliirh draw- oil from a separate outside pump, and constructed 
integrally with it is a gear pump, which delivers the oil under 
about sixty |>ounds pressure throngli a set of copper pipes in 
the base to the main bearings. The plunger oil pump shows 
gi-eat refinement of detail. A worm w-heel and two eccentrics 
are machined up out of one piece and serve to operate (be 
idiiiigers. This Reuz engine design is the most attractive 
from Ihe manufacturing standpoint of any the writer has seen, 
hut the progress in aviation engines has been so rapid that the 
liesign of this engine is already obsolete. 

The mean effective jiressnrea secured in this engine were 
probably never over 1(^ pounds, and there are certain of the 
European engines that are now giving 30 per cent higher mean 
effective than this. In fact, the Benz company has produced 
a later design with four valves [>er cylinder of the same size, 
namely. 3 Vh in. x 7|V in., which gives 2*35 h.|>' at 1500 r.p.m. 
Xo details of this construction are available so far as is known. 

The Austro-Daioiler Engine 

One of the first very successful aerial engines which was 
developed in Europe is the Austro-Daimler, which was built 
after thr designs of Porsche. The first had four cylinders. 
4^4 X 5* 2 in., bore and stroke, with cast-iron cylinders, over- 
head valves operated by means of a single rocker arm, con- 
trolied by tw-o cams, and the valves are closed by a single leaf 
spring, w'hieli oscillates w-itli the rocker arm. The cylinders 
are east singly, and have either co)>pcr or steel jackets applied 
to them. The four-eylinder design was afterward expanded 
into the six-cyKiider design, and still later a six-eylinder en- 
gine. -5> M X liTk in., was develo[>ed. This engine usM an offset 
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crank shaft. The Benz also uses an offset camshaft which im- 
proves the valve operation and changes tlie valve lift diagram, 
in mv estimation, the intake pi|ie and carburetor arrangement 
on the Austro-Daimler are the best of any of tite aviation 

The lubrication also is different from any other aviation 
engine, since individual high pressure metering pumps are 
used to deliver fresh oil only to the bearings and cylinders, 
as was Che custom in antomobiie practice some ten years ago. 

Effect of Offset Cylinders Relative to Crank Shaft 

Two of the engines described, the Benz and tbe Anatro- 
Uaimler, use the offset crank shaft construction, and this baa 
for a long time been quite common in German and Belgian 
construction. Offsetting the crank has two effects, one to cut 
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The World’s Air Routes and Their Regulation’ 

By CoJ. Lord Montagu of Beaulieu, C.S.I., F.R.Met.Soc.. A.I.M.E. 

Advising Mtvhanicni Insprclor to thv Coveramoni o/ India 

Unless we are to liave lawleBanw,R and niiarehy in the 
radons of the air there must be eflieient control — this is an 
snom of efficiency and civilisation. Control of the levels 
wi only be exercised, nationally and inlemalioiially. by po- 
P'luta on fast planes above the ordinary traffic, where, 
with the forces of graiily to aid. they can descend with a 
superior swiftness u)>on malefactors and breakers of the laws 
of tile air, take their numbers or compel them to alight at 
the iieareat landing place or drome. 

There must also be no unsilenced machines regularly oper- 
ating below 8000 ft,— 1 am not sure whether tlmt limit'is high 
enongli — for even above that height the nose of many open 
exhausts and the hum of many propellers may become a 
continuous and nerve-racking nuisance. A serious amount 
of unpopularity and agitation against the use of unsilenred 
planes will have to be faced before long. 

Now we come to the levels above 10,000 ft., which I pro- 
pose should be internationalized. The upper air should, 1 
think, be free to all, under certain regulations, provided pilots 
comply with certain rules for meeting and overtaking, and 
their craft passed as air-worthy — let ns say. registered as 
A1 in a Lloyd's oeiisl register This would follow the prece- 
dent, which has worked well, of the 3-mile limit at sea upeu 
to all ships of all natiuns. 

Great attitudes will impose upon ordinsrv living some dis- 
advantages which will tend to keep international dying over- 
land ami oversea near tlie lO.tHKI.ft. limit, and (lying at these 
leiels will prubably, so far as 
inleniational dying is con- 
cerned, be eonducled along 
mutre to he defineil by meth- 
ods to which I will allude 
presently, and in some ease» 
nations may agree to admit 
inteniationsi traffic to its own 
levels. But if a particularly And thcie'msrii, 
caiitankerons nation objects 
to admit any traffic to the 
lower levels below lO.Orw ft., 
the air routes will nut be al- 
together barred. 

It is clear, also, that there 
will be prohibiter] areas, naval 
and military renters, and Hy- 
.. ii'B over thickly popnlat^ 

districts will probably be avoided on account of a certain risk 
to those who are still content to erssT about on the earth. 

But. of course, this will not preclude, as I hsve said, the 
air liiiem of different countries using the lower levels when 
necessary under license from the countries over which they 
pass. Then, postal and passenger services mav sometimes 
be driven down to lower levels owing to stress of weather. 

Aircraft desiring to leave their own levels will, of course, 
use their wirelew to ask for permission from national or 
iniemafioiial flying snlliorities. But in this ease they should 
conform, at least so 1 think, to the rules for silence and any 
other restrictions which may be found necessary in the lower 
levels to ensure the peaceful enjoyment of the earth's surface 
by its inhabitants. The problem of how to secure law and 
order on oversea routes is more difficult, and for this purpose 
it seems to me that we shall have eventually to define the 
paths to be followed within, say, certain degrees of latitude 
and longitude. 

It is here again that internaliniial control will tie neeea- 
saiy, and this control must be liacketl by international force 
in the sliape of air police, for without force behind them 
conventions and international arrangements are as futile as 
the resolutions of The Hogue Convention have proved to be. 

It may be, therefore, that flying over the sea outside the 
3-mile limit will become a question of routes outward and 
homeward, with no exactly defined air levels or a fewer num- 
ber of levels. 

1 now come to llie question of how the routes chosen over 
continents are to be defined and traffic guided by night and 
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by day: also how landing plat 
deflneti, Here, again, 1 think 

proved experience of tlie sea. It haiipens tliat we pc^l 
a more or le» agreeil code of buoys and marks for 
ebannels, which 1 suggest should he imiiflic) in tha -T!- I 
of the air. On the right 
hand, or starboard, side of 
nil routes froui the west to 
cast, the direction in which 
tlie earth lurim, there should 
be round marks — a white 
containing a black center. 

Routes emanating from 
westerly jioints would be 
those whose general (rend is 
between north and south on 
the westerly side of the com- 
pass. To take, for e.xample, 
the routes from America to 
Ireland. Great Britain to 
Russia or India, .Japan to 
Alaska or British t'olumbia, 

Brazil to the West Coast of 
Africa — on liiciie the star- 
board, or right-hand, marks 
on land and sea alike will be 
white circles with a black 
renter, while on the left, or 
port, side would be checker 
marks ns shown here, sejnarc 

At sea a syKteni of large 
buu.vs mav be necessarv 
where the depth of the sea ia 
* ‘"o great for anchorages. 
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siderablc size, probably 

least l(J0 yanls in diameter, fur at KI.(W)0 ft. these will ap|w 
mere dots on the earth’s surface. 

At night routes may be detlned, as you see on these ill 
grama, by a continuous white light on the right, or slarbw 
side, and red and white alternating lights on the left, orps: 
side. These iiitemalioiial and uatiimal routes, betwem 
tries, parts of a country, and continents should be of a 
mum width of S miles, ami in sonic cases a space of 10 si 
may be a more suitable width when the air eveotusU; k 
comes crowded. But that time is some way off. 

Dromes and landing places mav liave to he convex said' 
cular, on the plan shown in the diagram. The advantapi 
this will be that every airplane aligliting will have, luxi M 
uphill, the force of gravity to arrest its motion, aod sis 
starting off again, the force of gravity will equally h^> 
give it speed to rise from tlie ground. 

At night the principol light which will illuminate lie 
apecisl places will, of course, show its rays up wind, 
the pilot w'ho is obliged to land against wind will lieuP 
light at his back and not at his face when making liis Issls 
There must also be lights denoting the starboard sod if 
sides, smaller green and red lights on each side of the poM 
of the ground on which landing is advisable. 

All these lights should ho movable, and be placed on 
on rails laid down round the circumference of the ll- _ 
ground, so that they ran be moved as the wind shifts tre 
one quarter to another, and in (he daytime they 
in conjunction with indication marks to achieve the saniep* 
pose. Difficrent routes would be indicated by large vk 
arrows on the ground with, pcrhn]is, the initial letter E <f 
to say in which direction the routes were proceeded. At^ 
such arrows would lie illuminated. 

The marks and lighthouses could be at intervals of 10 
alternately each side, or 20 miles apart on (he same si^:^ 
shown on the diagram, and in the case of fogs these igl 
houses will help, like those concenied in navigation hf 
with wireless telegraphy and tuned fog-horns. ThefS 
also be assistance given by at least two new and very ri 


ievclopmcijls of wircle.sc tclcgiaphy, by which direction of 
^es in raolion can lie awurately asi'crtained by the helms- 
pilols and their pMition in regard to fixed jiuints on 
. . . .c. nscertained. I cannot give any- 

more precise indications at 
present of tlu-se new devel- 
opments, wiiicli promise to 
be of the greatest a.^sialance 
in the iiavigaliun of the air 
in the future. In fact, 
when perfected they will 
ilcprivc niglit fog and cloud 
of most of their dangers. 

tJver the sea lightships 
will be usable with the same 
co<lc of lights always 
turned upwards. There may 
also be on laud small cap- 
tive balloons at moderate 
a 1 1 1 1 ll ll c s iJlumiuntcd at 
night to indicate locality to 


1C minor, but still important points, 
nek as to how mountains are to be surmounted. ’You will 
nossber that I expressly mentioned that the “levels” should 
b« ntesBured from the surface of the planet, not from sea- 
level esleulations. If follows, therefore, that when you have 
to eroes passes through raouiilains, such as the Hiraalayas, 
Alps, ^rcnces, or. to come nearer home, to fly over such 
men pimples in comparison as (he Pennine Range, the Chev- 
ioti, or the Grainpian.-i. there will have to be some signs to 
ibaw that you nre uearing “ rocks.” Of course, to save motor 
^irit (probably ilistilled by them from coal direct, and no 
longer petrol), the lowest passes through mountain chains 
will be selected. The world's traffic laces will, therefore, not 
be St the same altitude all over the world reckoning from the 
sea level. They will vary except over flat countries. 

tot us take an instance near home, the nearest route from 
Hewe^lc to Edinburgli— over Carter Fell into Scotland— will 
neeeeilale a rise of jiisl under 1.600 feet. Without proper 
wiming and on a misty diiy or dark night, an airplane (lying 
(o (be east of the point ivlicic the border is crossed might col- 
lide with the Great t'licviot. which is nearly 3,000 feet high, 
or nearly touch t'arler Kell itself to the west of (ho pass. 
There must be, therefore, indicatious of gradients similar to 
the gradient posts of railways. 

I propose that nscciuling and descending gradients should 
be made clear. These would be white patches by dav and 
their outlines illuminated l>y night. Then you may legitiuialely 
•ak at wbat level will your need for liigher altitudes for vour 
Isvds begin. I suggrat that all altitudes from sea level to' 250 
atn *hould be considered ns negligible. Above that, every 
2M feet will be indicated by large flgures giving the average 
•ffitnde of the ground below. 500. 750, 1.000. and so on. It 
desirable, in planning regular routes, to avoid isolatetl 
hi^ hills or groups of bills, small in area, such as Hindhead 
or the Malvern Hills- All routes will follow so far os possible 
flat eoQQtry for meteorologicol reasons as well as I shall show 
pnaeatly. 


Now I 
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*°d made identifiable. First of all there will be the 
nstionallj arranged colors of each country for those engag^ 
'k.M u**' services. Then I propose that all private planes 
“til be while and commercial planes red to distingniah them 
^0 feom the other. All planes, official and private, will 
00 irttered and numbered, as decided b.v some international 
"inference, «nch as that whicli settled for all countries the 
"Salons for international motor car louring, and which 
“otw to each country specified lettering— GB standing for 
'mf F for France, and D for Germany. 

iTlot Mrtificates granted by responsible countries will be 
^^tynized as valid by all those countries wliich signify their 
toterence to an international agreement, in the same way as 
drivers’ lieenses are now recognized everywhere. 

Atoost the most important of the subjects which will have 
" be eoosidered in relations to the world’s air routes is bow 
weather and wind conditions will affect flying over the surface 


Ilf this planet. The v>revalence of trade wiinU is known to 
you ail, and how they blow with unvarying regularity aud 
strength in certoin directions ia certain seasons. But what is 
less genermly known is the almost permanent existence of 
ingldy barometrical pressure (sometimes called anti- 
•” different ports of the world. These sys- 


cyelonic systems) ... 

terms, tliougii they contract and expand, have 
eontimious effect upon the weather and winds of the world. 
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that ivimi always blows parallel to the lines of'’the I'sobaraJ 
that ia, the lines of equal pressure, and. secundlv, that the cir- 
culation nf the wind is elocfc-wiae in high-pressure or anti- 
cyclonic areas aud anti-clock-wise in low pressure or cyclonic 
areas. This is known as the Buys BaUot I.,aw, which in the 
southern hemisphere equtUly applies in an opposite seoac. 

Now you will observe that the weather of Western Europe, 
with winch we are mostly concerned, is largely governed by 
two factors, the tendency to a low pressure trough more or 
loss, ell il.o i-no« round, between Greenland and Iceland, and 
' which is permanent, though varying 

“ •' another seasonal high 


pressure area in the Baliara 
West Coast and the Sudan, 
during the winter time, as 
lui-^ just been proved by 
Major Lyons, the President 
of (he Royal Meteorological 
Society, in a recent paper. 
Then there ia a nearly con- 
staiii area of liigh pressure 
north of the Himalayas, ovei- 
Soutbern Siberia and Turkc- 


seasoiial and variable in 
cliaraetcr. There ia a trougli 
of low jireasure, which lies 
between the Persian Gulf 
and the Wretern Himalavas. 
between Jlay and October, 
which is (lie origin of the 
southwest monsoon so strongly felt 





. - — the Arabiau Sea and 

llic ivcsteni and northern parte of India. Tlieu, nearer 
there is another area of low pressure generally 
prevalent over tlie Adriatic, the Northern Mediterranean anil 
ilic Balkan States, wliich is characteristic rather of the winter 
than the summer niontlis, producing a tendency to westerly 
winds in the Meditcminean and corresponding easterly wind's 
to the northward of the Carpathians. 

Now the systems, anil the consequent tendencies to a 
permanent direction of w-ind either all the year round or at 
certain well-defined seasous, have a most important bearing 
on the world's air routes. For instance, the route homeward 
from India during the greater part of the year will be far 
easier through Afghanistan. Russia. Germany, and by what 
I may call the northern route, than by a more southern course, 
for easterly winds or calms predominate. On the outward or 
eastward journey, however, the route is across France, bv the 
Rhone Valley, where the wind is often northwesterly, sonie- 
timea called the “ Mistral,” to Marseilles, whence we shnll go 
either across the lower Alps to Italy, and follow the coast to 
the heel of Italy. Or we ahall fly via Sardinia to Malta, 
whenee by Tunis we get to Egypt. 

The alternative routes will be from Brindisi to Ale.xaiidria 
direct about 900 miles, or from Taranto to Malta. Thus (he 
eastward and westward routes to India, the Central European 
and Mediterranean may be spread apart by a thousand miles 
at their extreme point of divergence, and yet be the quickest 
routes and the cheapest to fly. In fact, w-ind will matter far 
more than mileage. 

KASTSaiN ROL-T1S AS AFFECTEO BV WUfoS 

Now let US take the outward Eastern route in detail and see 
how the winds will help on an average winter day. Starting, 
say, from Hendon or, perhaps, Croydon — for I assumo that 
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two great starting and landing places will esist for nortbera 
and soulbem routes to and from London — in the Brsl flight 
Marseilles will be reached, where a descent for liineh will be 
made, the 600 miles — I give round figures- — having been cov- 
ered in about five to six hours. This portion of the route will 
be afTectsd on about 80 per rent, of t^ days of the year, first 
by westerly and later by northwesterly winds, that U, either 
cross or negative and favorable rurreutii. 

Xext, some point near Taranto or Brindisi or at Malta itself 
will be the next stopping plare- This part of the journey 
will probablv he done bv seaplsee in order to avoid the longer 
and the leg of Italy. The 
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, Newfoundland, in a shorter 
of i^Fol than by any other rode 
in flying westward you will be sun-ebsaing. 
our Knglish latitudes of 51 to 55, the earth's motion ^ 
exceed a)>ou( 630 miles an hour, and though we «h«ii m 
ble to fly quite fast enough yet round Che planet to bn 
lUD over our betuls eontiiiuuusly. still at 120 miles as W 
Iiall lengthen our day very eoiisidcrably. 
the ease of crosaiug the Atlantic there will be a gaiag 

IS that leaving Ireland at 7 a. m. on a summer morsb, 
:i average of 111) miles an hour is maintained, yoo^ 
li St. John's in 16' s hours actual eUpsed time, from 

■ ' ' Tte. Thus 
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evitable. 
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mlion that fog exists ehiah 
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.... r the African coast, thongl 

tuoilerale easterly wind is sometimes met with in the noighb 
hood of Malta from September to April. 

On this second day’s journey, by evening ; 
reached either some point between Malta and . 
the Tripoli coast, or more likely Alexandria itself, only 85(1 
miles from Malta. K^pt is situated in a region where calms 
or light winds predominate, with the exeeptiou of the disagree- 
able sand-laden “ Khamseeii,” the strong westerly wind from 
the desert, which, however, is favorable to progress eastward. 

We then proceed eastward over the Arabian desert, where 
calms and li^t winds are the rule, a state of atmosphere which 
prevails all the way to Karachi, except in the monsoon period, 
when the northwest wind is also in our favor. In the Persian 
Gulf tbe isobars for the greater i<art of the year show a prev- 
alence of northwesterly earrents. also favorable. At Karachi 
in the winter, during the day. wind of considerable strength 
from the southwest is product by the great dilTerenee of tem- 
perature between tbe Arabian Sea and the iieated areas of the 
Sind desert behind it. Flying on southeastward toward Bom- 
bay or northeastward toward Delhi, there is no decided un- 
favorable current on tlie average. 


on the homeward passage, the reverse aide of these winds, 
favorable for flying eastward is avmlable. There is no doobc 
about the prevalence of easterly and soulheosierly winds 
througlmut tbe monsoon period, lasting from the middle of 
May to tbe end of October, in all tbe country- we should use 
for our w«tward journeys through Afghanistan and through 
the neighborhood of the Aral and Caspian Seas. 

Our first day’s ji ‘ ^ •- 

lowing the average i 
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Applying the results of the Buy Ballot law, we ar 
mother proposition, which will he accepted by nietcorulogim 
that when the weather at any spot in the nortbera liemilipha 

s-estward. he will start ou a northerly course at Hrat. In Hb 
sires to fly iu an easterly direction, bev; 
irse to start with. If, on the other hss 
er the iiiQiience of a high-pressure ait 
these rules will be exactly reversed. 

There is another point which every experienced pilol 
aware of but which is not generally known to the public. T 
biglier you fly tbe more the wind tends to turn to tbe rig] 
That is to say, if on tho ground you find a westerly wind, t 
wind at 5.000 feet will probably be W. N. W„ and at 10,* 
feet probably N.W. Tlie cause of this is found in tbe t ' " ' 
of the earth, but I cannot dilate on this here. 

Now I come to the conclusion of my lecture, and I detinh 
summarize tbe principal points. 




o Ourieff, fol- 

^ And once the comer of the Hindu 

Kush has been crossed at about 5,800 feet, the country all tbe 
way to England is marvelously flat, which favors tbe absence 

The next day we leave the head of the Caspian Sea, and 
arrive via Lugansk at Taraopol near Lemberg. Here, again, 
we leave tbe mountain systems of tbe Caucasus, tbe Balkans, 
and tbe Carpathians to the south of our route. The next and 
third day we have to face the chances of westerly win<L 
agsinst us when approaclting the North Sea and Cbaunel, 
which, however, lose much of their force inland. 


Of course, there will be special atmospheric conditions from 
time to time which will involve alteration from the average 

^ere mav be. to take a common instance in summer, an exten- 
sive “ low " over France or over the mouth of the Channel 
involving strong caaterlv winds blowing from our western 
shores far out into tbe Atlantic to a point at which tbe Azoies 
“high" is join^ up with another "high” near the Atlantic 
coast. 

In such a case a seaplane could, with tbe probability of a 
favorable wind over the greater part of the passage, fly from 


intersatfonal laws for tbe regulation of flying. 

Secondly — Over-sea and over-continent^ routes must 
fiued in the interests of tbe whole world. 

Thirdly— Tlie winds of tbe world, instead of being a — 
back to flying over the surface of the planet, will, if propg^ 
used, prove to be of great assistauce. 


The progress of aviation, owing to its immense and i 
ing importance in the war for naval and military pi 
has been extraordinarily rapid during tbe last three . 
The decisive military and naval results wliich a real prcjicaiw 
ance of air power would bring about are at last beginninfb 
be realised. Nations are spending millions of money U' 
development of flying, end iliousaiids of brave men hnv. . 
ficed their lives, both in flgliting and ex|>eriinentat work. Tbm 
lias licen a prodigal expenditure of life and treasure • 
wonderful concentration of brains aud energy on avial 
destroying human life and w recking property. But whe . 
once more comes, (his output of human life and skill will pRf 
not unproductive. I’nlike llie expenditure of nil kinds ■ 
producing forts, battleships, gnus, shells, powder, misaks 
gas and horrible end ingenious w-ays of killing, resul 
nothing ivseful to the human race in fulurc, the forcei 
opmeiit of aviation will. |ierlia]is. be Ihe war's most 
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absiKlomne tliv Beared dow n t'uur-bladvr in favor of I lie ilii vi t- 
driven two-blader. , ' ■ 

“A two-blader made (is Kiigland) for tlie loO hp. Hlsj:aJio- 
Soiea-Spad gave, in conipctilion with Ibc leading French 
and KnglUh propellera, tbe beat climb and horizontal speed, 
and had a diameter of only 7 ft. 8 in., with a weight of only 
17 lb., and the amount of timber us^ (averaged over 100 
pro{>eIIera| wan 30 auperfieial feet per propeller. Tiie time 
required for shaping was leas than 3^ hours. 

" This comparea very favorably with any of tlie oitleial 
designs. The K.A.F. four-blader propeller for the K.A.K. la 
atgine of leas power, for inslaiiee, x^uires over llto au[:er- 
fieial feet, and takes 7.'i hours for shaping. 

“A better designed four-blader for tbe same engine would 
rc<]uire about 80 ft. super, of mahogany, but if tbe propeller 
speed was increased, s smaller two-blader. retjuiring not more 
tun from 110 to 40 ft. super, could be designed to give quite 
satisfactory resnlls," 

To remedy this wastage, the following reenmnieiidalioiis 

<I) Increase in projieller speed instesd of gearing down. 

(2) Two-blader propellers only. 

(3) .Mteralioiis in principle of design. The propeller 
design on present principles, although adopted over the whole 
world, dues nut seem to give (he best results Ihnl can be 
obtained; experiments eondueted by the maniifaelnrer men- 


tioned seem to indicate tliat a slightly differeut priueiple e( 
demgn gives better resnlts. ~ 

(4) A slniidord engine-boss titliug, witli a bore of q^i 
more than 70 mm. for all propellera absorbing less this 
330 lip. 

(3) Scarf and half-lapped joints to be allowed as is 
Krcneli propellers. The present (ICnglish) practice of uaw 
joiiils in (wu-hladers (appareiilly for variable pitefa. — Fdito^ 
is ilaiigenms and does not save material. 

|(i) (iJiieiiig up >'M blue, which is used by some Arms, k 
lie generalized, 

Tolilli iMexiro Oitti. .lugusl. 1917 
tVi/M-coMWfn; yiiijht uf Mrxican-buiU Airplane . — Uti Jaiy 
ll a Mexican army biplHiie, pilotetl by t'niitain Humcio Rn^ 
cbief'pilol of the Valbiieiiii .Military nerodVome, made a crosi. 
country (light from Pachuca. Hidalgo, to Mexico City, 

Particular interest attaelies to this flight because it an 
made by a Mexican-built airgilaiie, the maebiue being s 
product of the National Aviation Works of Mexico City. Tin 
machine is a tractor bigilanc and it fitted with a 150 bp, 
Hispano-Sniza engine. During the (light, which lusteil 138 mi„ 
42 KiH'., an altitude of 1400 ni. 14600 ft.) was reached. A 
iimil bag coutaining 334 letlem. Ii7 postal cards and second 
class muil was carrietl on the trip. 


The Witlemaii-Lewis Training Tractor Airplane 



The Witteman-Lewis Aircraft Co., of Newark, N. J.. has 
reeantly produced a two-seater tractor biplane, called Model 
TT, which is apeeially designed as an advance tiaining 
maebiue for military aviators. 

The eharacteristies of the machine as given out by (he 
manufacturer follow: 




Acronaiitioal Patents 

t'upiBs «/ the»e piUenlr m'lp 6c £»6XtttHct /or Are ce«l< vnrh bp crfSrtw 

I,23S.72T. PllMl Oct. 0. 191fl. To John W. CsuriSe, Coldwatcr, UiA 
Ftrlas macblnc, 

I,23.S.8dS. Ktled Jso. 4. 191B. To Fnok Ezra Summera, Uempblc, M*. 
^ Omltho^^ ^ ^ T T6 R M 6 d W Itw 

V. Kamp, New Torfe.'s, ¥. Airship. 


News of the 


Gloini L. Martin Organizes Cotiipany 
Glenn 1-. Martin, tlie airjilaite pioneer of Ixis Angeles. Cal., 
sod late vice-jiresident of the IVright-Mnrliii Aircraft Cor- 

n ration of New York City, has just organised a comjiany 
- the mamifaeliire of aircraft at Cleveland, Ohio. 

The comiiany. it is announced, will have a capital stock of 
$3,500,0110. all of one class, all shares to be sold at par value. 
There will be no bonus stock of any nature. 

A number of prominent Cloveloiid hnstneas men arc sup- 
porting tlie company. 

Cfaas. K. Tbompson, president of the (Steel Products Com- 
pany of Cleveland, Ohio, is to become president, and Mr. 
Glean L. Martin will be viee-president, of tbe new company. 
The board of directors will be made up of S. I-. Matber, C. W. 
Bingham, Chas. E. Thompson, W. G. Maher, Glenn L. Martin, 
Carl N. Osborne and Caleb S. Bragg. 

Standardization Committee Meeting 
Tbe International Aircraft Standardization Committee met 
it the Bureau of Standards in Washington on August 21 and 
22. Those attending tbe meeting were: Frank G. Diflln, 
Goited States, chairman; P. D. Mcrica, Bureau of Standards, 
XI. S.. aocfctary; Frithiof Q. Ericson, Canada; Captain A. 
Pomilio and Dr. J. S. MacGregor, Italy; Dr. G, K. Burgess, 
Boresti of Stnniinrds, U. S. ; George L. Norris, X’nited States 
Signal Service; Lieut. M. Migiiot and Captain Jean Herck. 
France; A. B. Kogers and S. G. Payne. England, and Captain 
D. E. Chniivalon, France. 

Among tbe important matters announced us a result of this 
meeting is the statement that each Allied Government will 
appoint official representatives as permanent members of this 
eonunittec. These representatives will <lesignate members of 
their personal staff, appointing. experts on the various sub- 
jects under coii.sideration to attend the different meeting. 

It is intderstond that tbe Committee will meet Tluirs&y and 
Friday of each week at tbe Bureau of Standards, which is 
destgiiarcd as (he ollicial hcadijunrters. 

It is regimlctl tiiat ootisidcrahle work has been accomplished 
in standiirilizing the materials used in nir|>lane construction, 
sad it is anticipated that, with meetings scheduled for each 
week, aimoiniccmenis of tbe adojited standards will be fortb- 
comiog sbortlv and that official sjicciticatioDs will be nvailable 
for distribution. 

The meeting last week w*as devoted largely to steel specifiea- 
ttono and the standardization of non-ferrous metals, jmrtiou- 
loriy bronze, used in the manufacture of tiini-bnckle sleeves, 
bolls, and oilier parts, as well as aluminum for castings. All 
Basil BCeeesories of this nature, which will be maniifaetured 
in large quantities and used to n greiit extent in all the air- 
planes of the Allies, are to be made unifonn, so that they can 
be readily supgiiied or interchanged at o moment's notice. 

Uetol materials, samplings, analysis, instruction eonceming 
physical tests of mclals. selection tests, and methods of in- 
spMing raw materials were considered. Tbe Committee's 
specificnlions will be based largely on the practice standard- 
ized by the American Soeiet.v for Testing Materials, which 
specifics standard methods for insjiecttoii of raw materials. 

During tbe course of the meetings the subject of fsbrics 
esme up for a short discussion, specificstions being considered, 
although this will not come up for a very full consideration 
notil till' next meeting, August 23 and 24. Under this division 
of the w'ork, the material used for covering wings and rudders 
will t>c considered. Linen is, of course, almost nniversally 
tued, but owing to tbe fact tliol linen of a suitable quality is 
sot prndueed in this country', extensive tests and investiga- 
tions are now tinder way to dctcmiinc the production of n 
Butablc colton fabric whicli may be nsctl for this purj'ose. 
The Work on sjiecifications for iron, steel, aliimimim, brass, 
and bronze parts and fittings for airplane coiismiction is well 
advanced, and it is expected that an onninincement of the rc- 
^turements will be fortheoming shortly. Mcauwtiilc. gii'clim- 
mary standardization work is under way on otliei' materials 
used in construction work. 

P. D. Moriea, of tiie Bureau of Standards, bos been desig- 
nated aa tbe secretary of this commiltee. 


Fortnight 


The U. S. A. Engine Tests 
T**ats of the first of tbe standardized United States airplane 
engines disigned and built under direction of tbe Aircraft 
Production Board make it proetically certain that American- 
made fighting machines will be available for service in France 
early next year. Hesults fiom several tests have been highly 
satisfactory, it is learned, although details of the design and 
lierfoi-mance of the engines are withheld. 

The first engine jirnduced was employed exclusively as a 
model from which gages and fixtures could be made, so that 
mimermis factories could he equipped to turn out in great 
quanlities various jinrts of tbe engine. The progress of this 
element of tbe work indicates an early supply of the endues 
for service at the front. 

Meanwhile the engineers are making every effort to improve 
the design and incorporate new fentures. As rapidly as im- 
provements are developed they will be incorporated in subse- 
quent engines, the same efforts toward quantity production 
being made each time tbs design is altered. 

Aviation Supply Depot at Middletown 
Laborers have started getting the 21-acre plot of tbe Key- 
stone State Fair grounds near Middletown, Pa., into shape 
for the construction of a building 364 x 901 ft., to be used as 
(111 aviation supply depot. A 40-ft. runway will surround the 
entire building. Gannett, Seclye & Fleming, Harrisburg, Pa., 
engineers, in charge, estimate the cost of the work between 
.T400.000 and $500,000. 

The first building to be erected will be used as a supply 
depot for the assembling and distribution of air and water 
craft, wireless apparatus and machine-gun parts. This will 
be followed by the erection of au tdrplane and seaplane fac- 
tory on adjacent ground. 

China Seeks Aid in Training Army 
China soon will seek the advice of the United States and 
the Entente Powers on the best way to cooperate in the war 
with Germany. 

It had been beliet'cd that Japanese olfieers would have tire 
task of training China’s amy, but it now appears that tbe 
United States, Great Britain and France, os well as Japan, 
arc to be requested to send military experts to Chins. 

Russia Needs American Aviators 
General Zaliubovsky. president of the Russian Supply 
Committee in the United States, recently said: 

" What we should like to see on tbe eastern front as soon 
ns possible is 1,000 trained American aviators, with machines, 
and 1,000 ambiilances. In these two branches of the service 
America’s help will l>e of the greatest value. 

Flying at Canal Zone 

A tcruporary Hying field has been established at a point in 
tbe Canal Zone where liaiigars and storehouses liave been 
erected. The Cnual Zone is not suitable to the operation of 
land machines, and it is almost impossible to find suitable 
lending fields. Ca]Uain Tttssell is tbe acting dejiartment aero- 
iinutical otHcer, Canal Zone. 

I. W. W. Menaces Airplane \Uork 
It is feared tbe activities of the I. W. W. in tbe spruce 
producing regions of Oregon and Washington already have 
wrought serious damage to the Government's plans for the 
s[ieedy construction of airplanes. Agents have found that 
injuries to the timber and to tbe machinery used in tlie fabri- 
ration of the wooden parts of tlie airplanes already has been 
necomplislutd. 

The Admiiiistmtion's method of dealing with the I. W. W. 
will be on enactment, which is virtually an amendment to the 
existing esgiionage law, which provides punishment for per^ 
sons engaged in seditious conspiracy to obtain breaches of 
eotitrnot with tbe United titates. 

Dayton-Wright Propeller Factory 
Tbe Dayton-Wrighf Airplane Co., Dayton, Oliio. has pur- 
I'hascd the three-story plant of (he Enterprise Carriage Co., at 
Miamisburg, Ohio, and will fit it up for the outmifaeture of 
propellers. 
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DOEHLER 

BABBITT- LINED BRONZE 


BEARINGS 



for 

ENDURANCE— STAMINA— S 

the essential requisites in 

AIRPLANE MOTORS 


Doehler Babbitt-Lined Bronze Bearings have 
been used with the utmost success by the 
largest and most prominent motor builders 
in the Airplane as well as the Automobile 
industries. 

The exercise of that same care in the selec- 
tion of raw materials and in every stage of 
their manufacture that has made us the lead- 
ing and largest die-casting concern in the 
world, will insure the absolute dependability 
of that most vital part of your airplane motor 
— its bearings, if Doehler equipped, and 
safeguard its essential requisites. 



MAIN OFFICE ANS EASTERN PUVNT 

WESTERN PLANT B O KLYN • NEW JERSEY PLANT 

TOLEDO. OHIO. NEWARK. N. J. 


SALES OFFICES 

CHICAGO DETROIT ROCHESTER BOSTON 

MO.CAHPBELLAVe 914 FORO BUILDINQ 159 ST.PAUL ST 733 OLIVER BUILOINO 
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Fish of the Air 

D IRIOIBLEuS have made significant prog- 
ress from their earlier ungainly and 
baglike forms. 

In the latest and highest development in 
this country, exemplified by the new Good- 
year dirigibles now sailing the aerial sects, 
they resemble colossal sharks. 

Their long stream-line bodies have horizon- 
tal and vertical rudders very much like fins. 

Even the color has been changed to a sea- 
gray of low visibility. 

The change is significant. 

It not only serves to emphasize the later 
theory of dirigible design by accentuating 
the fishlike appearance and lines, but indi- 
cates another step forward in fabric devel- 
opment. 

Once it was thought necessary to employ 
yellow fabric to assure adequate resistance 
to the effect of actinic light rays on the rub- 
ber impregnation and coating of the fabric. 

Now yellow has been discarded and gray substituted 
in the Goodyear dirigibles, because the Goodyear 
processes of fabric manufacture assure adequate life 
without the employment of deuigerously visible colors. 


Everything in Rubber for Airplanes 
Balloons of Any Sixe and Every Type 


The Goodyear Tire & Rubber Company, Akron, Ohio 


AKRON 


VIATION 


Senteml)»r i, »17 Seplemb. 
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METAL AIRPLANE 
FUSELAGES 

AIRPLANE TUBINO 

Especially made to your own 
requirements 

We are at present manu- 
facturing for the larger 
airplane constructors our 
high grade tubing for al- 
most overnight deliveries. 

We are also manufactur- 
ing three distinct types of 
metal fuselages. 

Special inquiries solicited. 

The Empire Art Metal Co., Inc. 

Collece Point) N. Y. 

o o o 
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WAR WILL END QUICK 

When Aeroplanes of Speed and Durability are put into 
Service by the Allies 

ALUMINUM SHEETS 

Decrease Weight, Increase Speed, Strength and Durability 


We carry the Largest Stock in the World — and Operate 
Our Own Rolling Mills 


Service is Assured — H^rite us Today 


WE ALSO MAKE ALUMINUM INGOTS. OF ALL GRADES-FOR CASTINGS OR 
STEEL PURPOSES— RODS— WIRES GRANULES. ETC. 



United Smelting & Aluminum Co., Inc. 

NEW HAVEN. CONN. 

BRASCHES; 

24 Stone Street. New York Gty 1334 Dime Bonk Bldg.. Detroit, Mich. 959 Monednock Bldg.. Chicago, III. 
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RESISTAL 


AVIATOR’S GOGGLES 


Unbreakable 


Resistal goggles are equipped with unbreakable lenses. 
No glass will fly from Resistal lenses from a blow suffi. 
cient to shatter an ordinary lens. 


These lenses are made of a layer of transparent celluloid 
welded under enormous pressure between two layers of 
the finest glass, giving 97.64' i of transparency and at 
the same time subduing some of the glare. 


Bent for Side Vision 




37 Wj 


N. Y. C. 


“Usco” 
Number 72 

THE STANDARD 

Kite Balloon Fabric 
OF America 


rWO-PLV BIASED I’ABRIC, 
COATED B E T W E E N PLIES 
W'lTH A LIGHT, TOUGH 
LAYER OF PURE PAR.\ RUB- 
BER. 

THIS F.\BRIC H.\S BEEN DE- 
VELOPED FROM YE.\RS OF 
LABORATORY EXPERIENCE. 
.\ND POSSESSES EVERY FEA- 
TURE AND QU.\LIFICATION 
NECESSARY TO A WELL-BAL- 
.\NCED PRODUCT, VIZ.; 

Strong 

Gas-Tight 

Neutral, Invisible Color 
Withstands All Weather 
Conditions 
AND Ages Well 



MADE BY THE 

WORLD’S LARGEST RUBBER COMPANY 

United States Rubber Company 

NEW YORK 


IN ACTUAL DAILY 

PERFORMANCE 



i^uUan Motocycle 

With Pouieqjlus Motor 


assa isuns-sss. 




place thorough 
Kxessful flying, 
tind — noted for 
wndable. The 


Aeroplane Motor 


\nSCONSIN 
MOTOR MFC. 
CO. 
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WITTEMANN-LEWIS AIRCRAFT COMPANY 


l^incoln Hicftiway 

N«ar Passaic River 


NewarK, N. J. 
Telephone HarKct 9096 


Aluminum Company of America 

PITTSBURGH, PA. 

Manufacturers of Aluminum 

Ingot, Sheet, Tubing, Wire, 

Rod, Rivets, Moulding 

General Sales Office, 2400 Oliver Bldg., Pittsburgh, Pa. 


Branch Offices : 

Boston 131 State Street New Yoric. 

Chicago 1500 Westminster BoUding 

Cleveland 9S0 Leader-News Building 

Detroit- 1512 Ford Building 

Kansas City 308 R. A. Long Building 

Loa Angeles (Pterson, Roeding & Co., Agents) 

494 Pacific Electric Building 


120 Broadway 

Philadelphia 1216-1218 Widener Building 

Rochester. 1112 Granite Building 

San Francitco (Pierson, Roeding & Co., Agents) 
731 Rialto Building 

Seattle (Pierson, Roeding & Co., Agents) 

523 (^Iman Building 
Washington. . .509 Metropolitan Bank Building 


Send inquiries regarding aluminum in any form to nearest Branch Office, or to General Sales Office 
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LABORATORY 
DYNAMIC balance: 

centrally located in this city. We have facilities for taking 
on a certain amount of OUTSIDE WORK, such as bal- 
ancing a few shafts or other articles of medium size. 

All work done on latest Akimoff balancing apparatus and absolutely 
guaranteed. Six cylinder shafts balanced CORRECTLY, which is 
not as easy as it looks. Beware of the man who will tell you that a 
six cylinder shaft can be balanced in any old way, for example, by 
drilling in three planes 

N. W. AKIMOFF, DYNAMIC BALANCING APPARATUS 

Office, Harrison Building, Philadelphia 


HYDROGEN 

GAS 

Equipment for 


Aerostation 

Fields 

GAS ENGINEERING CO. 

Trenton :: :: 

New Jersey 




September 1. H17 
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AIRPLANES 

for 

Military Purposes 


LEWIS G. YOUNG 

45 East 42d Street New York 


WALDEN -HINNERS COMPANY 

BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 

EDGEWATER, N. J. 
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Grand Rapids Lumber Tester 

Te«t your lumber (or moisture content: 

I. When you buy it, to be sure you are 
getting what you wont. 

II. When you put in your kiln, to see how 
long it should dry. 

III. When you empty your kiln, to insure 
properly dried lumber. 


Requires no figuring or computations 
No charts or rollers to bother with. 
Equally applicable to testing any ms 


GRAND RAPIDS VAPOR KILNS 

Now used in aircraft work by: — 

Curtiss Aeroplane & Motor Corp, 
American Propeller & Mfg. Co. 

Now building for; — 

Fisher Body Corporation 
Airplane Division 

Equipment and instruments supplied 
to, in addition to above: — 

Standard Aero Corporation 
The Burgess Company 
Thomas-Morse Aircraft Corp. 
Dayton Wright Airplane Co. 

GRAND RAPIDS VAPOR KILN 

Made by GRAND RAPIDS VENEER WORKS 

Grand Rspids, Mich. U. S. A. Seattle, Wash., U. S. A. 



a counterbalanced aviation 
crankshaft .... 


one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

Wa haoa ihipped S0.393 CouniarManeaJ Cranhthaff to August 2Slh, 19/7 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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Aeroplane 

Lumber 

Specialists 

Alaska Spruce 
Black Walnut 
Tough White Ash 

CHETHAM LUMBER CO., Inc. 

15 William Street New York 


ELJ-5 

Officers of the Heavier-than-air 
Services of the United States 
and their Allies are invited to 
inspect the 

Janney 

Aircraft Company’s 

New Model 
Training Tractor 
Biplane ELJ-5 

with Hall-Scott A-5 Six Cylinder Engine 

Detailed Description 
upon request 

JANNEY AIRCRAFT CO. 

MONROE. MICH. 


“THE TANDEM BIPLANE” 


INHERENT LONGI- 
TUDINAL STABILITY 


Richardson Aeroplane Corporation, he. 

New Orleans, La. 



With the manufacturing facilities of three 
large factories in New York, Tennessee and 
New Jersey we are in a position to execute 
with despatch orders for the LANZIUS 
CHANGEABLE ANGLE OF INCIDENCE 
AIRPLANE in any type for land or water, 
or for Standard and Special Design Aircraft, 
either wood or steel construction. We furnish 
with our standard equipment Duesenberg 
Motors, recognized as one of the most power- 
ful and efficient Aeronautical Motors on the 

LANZIUS AIRCRAFT COMPANY 

Exeeutiva Offices 

608-609-610 Singer Building, 149 Broadway, New York 

Telephones 6710-6711 Cortlandt 
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8TIMPS0N-RIVETS 



Stock 

KCaULAK 

Sizes 


coppeR^^ ^^aluminum; 

MakeScmw HcaoNailsAnd Rivers For Evcrv FgRPOse. 

70 FRANKUN AVENUE 70 BNOOKLYNo NEW<Y0RK 


Special 

To 

Order 


ACIERAL METAL 


Light aa Aluminum 


CASTINGS 


Non-corroaive by salt water 

RODS 


Strong as Steel 

SHEETS 


ACIERAL CO. OF AMERICA 


PROPELLER SERVICE 

BV AN ORGANIZATION HQLTPPED TO TAKE HOLD OK VOI R PROPELLER 
PROBLEMS. QL'ANTITV PRODUCTIONS. LET US ADVISE 
ON YOI R SPECIFICATIONS. 


W. A. DOYLE 


TRENTON, N. J. 



^ The “Christensen Self-Starter” for Aviation Motors 


WEIGHS ONLY 40 LBS. COMPLETE 

Uses Gasoline and Air. Furnishing the Compression Stroke of the 
Motor Without Turning it. 

Starts Big Motors With Greatest Ease. Cold Weather Does Not 
Affect Its Efficiency. 

Standard Equipmant on **Thomaa" Motors. Used by U. S. Army and Navy 
WRITE FOR CATALOG OF AERO MODEL 

THE CHRISTENSEN ENGINEERING CO., Milwankee, WU. 


“DALTON SIX” 

In the Manufacture 
of Aeroplanes or the 
many small parts 
comprising s Unit 

*^Dalton Six” 

is indispensable. 

Furnished for 
English or Metric 
Thread Cutting. 

One Manufacturer 
of fine instruments 
for aeroplanes now 
has 

(36) “DALTON SIXES” Installed 

Why Not /nocstigate 

BULLETIN BS02C GIVES WITAILS 
Dalton Manufacturing Corp. 
Successors to Daitorv Mach.'Co.. Inc. 

1911 Park Avenue New York, U. S. A. 



AUTU KADIATOK MFG. CORP. 


tiv-ns tv. utu STKEET. j»a aaoBus, oai. 




To build tilt- b«^st radiatnr 
made. Ma.xiimim efiiciciu:> 
and mimimini weiirhi with 
stabilitv. 

iiavt never made a 
radiator to meet a tirict. 
Quality is tlie prime cotisid- 
eratton. 

Our ten years of inaiuifat • 
turinj.' experience is ai your 
disposal. 

bainpies subiniued u i t b 
quotations if you will mail 
your prints- 

THE ENGLISH & MEHSICK CO. 

HAVEE, CONE. 


[PISOlPElLILlEEi 




Ini/u>rie> SoUtUed 

1 .c 


HARPMMAN AtBOHAFT MOTORS CO 

60 UTH UkASTONBUHV. pONS 
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THE STANDARD 

CLOCKS 

FOR USE ON 

AEROPLANES and 
SEAPLANES &c. 


The Justly Celebrated 

8 DAY— HIGH GRADE 

“CHELSEA” 

CORRESPONDENCE SOLICITED 

CHELSEA CLOCK CO. 

10 State Street, Boston, Mass., U.S.A. 



A Big Output of 
Aeroplane Propellers 

SE-S'i' "3?' 


Defiance Aeroplane Propeller 
Turning Lathe 


mm 




THE DEFIANCE " maCH 


Heavy Elastic Aviation Cord 

We manufacture a full and complete 
line of heavy elastic aviation cord. 

We are the originators and the 
largest manufacturers in the world 
of heavy elastic cord. 



J. W. WOOD ELASTIC WEB CO. 

STOUGHTON, MASS. 
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AIRPLANE CRANKSHAFTS 

With a Perfect Recordl 

WYMAN-GORDON COMPANY 

Worcester, mass., u. s. a. 

McADAMITE-ALUMlNUM COMPANY 

57-83 I-sabella Ave. DETROIT. MICH. 

Highest-Grade — Strongest 

ALUMINUM CASTINGS 

Tensile strength 4A,2M lbs. Sq. In. LARGE CAPACITY 

Compression 126.000 " " “ 

Transverse 87^00 " “ •' PLANT 

Fusing Point! 1040 Degrees F Quick Deliveries Guaranteed 




OUR SPRUCE LOGS 


Are perhaps the best on the Pacific 
Coast. Our facilities for supplying 
Air-plane Spruce are unsurpassed. 


DUTTON LUMBER CORPORATION 


MilU 

SOUTH BEND. WASH. 
TACOMA. WASH. 


ORDNANCE ENGINEERING CORPORATION 

NEW YORK OFFICE LONDON OFFICE 

120 Broadwsv. Equitable Building 19 Quean Anne Charnbers. Westminster, S. W. 

Government Contractors : Consulting Engineers 

Manufacturers of Illuminating Shells, Trench Howitzers. Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 
AIRCRAFT 



Boeing Airplane Co. 


AIRPLANES 

ACCESSORIES 

SCHOOLING 





OENERAL OFFICES; 

Hoge Building ° Seattle, Washington 


AERONAUTICAL 

ENGINEERING 


in the tiesiftn and protluciion of 

AIRCRAFT W 
AIRCRAFT MOTORS 

■ ' 

OUR ENGINEERI.XG SERVICE 
Automotive Kngineerintj 


Aeroplane Company 


Jamaica Plain 


Boston 


Member Manufacturers Aircraft AaaociaCion 


Erie Specialty Co. 

Main Plan! 

£>*ie< Pa. 

Execuritre OjJJcej- 25 Pine St.. New YorK 
Manufacturers 

AIRCRAFT METAL PARTS. 
BOLTS, NUTS, CLEVIS PINS. 
SHACKLES, EYE BOLTS, MA- 
CHINE SCREWS. ETC.. ETC. 

Finings, Forgings, 
Castings 

We are increaBing our equipment in 
every department — foundry, forge 
shop, stamping, automatic screw 
machines, toot and die shop. 

All our products are rigidly in. 


<S) PDNI) 


Radium Luminous 
Material 



SHINES IN THE DARK 

WHERE LARGE PRODUCTION 



CONVERGES WITH THE MOST 


SELF-LUMINOUS INNUMERABLE USES 

RIGID STANDARDS OF 


REQUIRES NO IN ITS ORIGINAL 

QUALITY AND EFFICIENCY 


s pFRinn OF OR sppt rFn witr 

— 


YEARS ADHESIVE 

g Du Pont facilities and capacity can be de- 


A SAFETY DEVICE FOR WAR 


ON 

g Du Pont technical skill and experience will 


BIGHTS*^ RAVOE *^To£^MC 

made DU PONT DOPE the standard for airplane 





SWUaU, PLOITIKO BOARDS: W. 

Du Pont Chemical Works 


Radium Luminous Material Corporation 



Fifty Five Liberty Street New York Qty 

120 Broadway New York 





Fahrig Anti-Friction Metal 


ROME 

The Best Bearing Metal on the Market 


AERONAUTICAL 

A Necessity for Aeroplane Service 


RADIATORS 



Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 


STRONG 

one tin-copper alloy which has superior 


EFFICIENT 

and is always uniform. 


DURABLE 

—I J T J 


Used on the best American flying machines. 

broken by Aeroplane, Racing Automobile, 


Our engineering department is at your 

Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 



motor. 


Rome - Turney Radiator Company 

FAHRIG METAL C0,34 Commerce St,N.Y. 


Rome, N. Y., U. S. A. 
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AJAX 

Auto and Aero 
Sheet Metal Co. 


and designers 


AERO 

RADIATORS 

INTAKE 

EXHAUST PIPES 


UNDER & MEYER 
Naw York 



WESTMORE 

PROPELLER 


will not warp or split 



Built for high power motors 
Water proof and heat proof 


Quantity Production 

WHITE. fOH INFORHATIOS 

Address AIRCR.AFT DEPARTMENT 

SCHWEIZER & WEST MFC. CO. 
308-324 N. Ada St., Chicago 



Factors of Safety 

These Coant in Aeroplane Constniction 


NON-INFLAMMABLE 

Cellnlose Aeelate Base 

GeiestfOD Glotli ifanilslies 

propfa/s another SAFETY FACTOR 

NON-INFLAMMABLE 

GeiestroD Sleets# Films 

MANUFACTURED BY 

Chemical Products Company 

93 Broad Street Boston, U. S. A. 

McfHtTKfHxri CJhilau AteUdtS" nu'tl' »»» 



TURNBUCKLES 

oI the 

Highest Quality 

Bolts and Nuts 

to Satisfy the Most 
Exacting Requirements 

Standard Screw Co. 

(of Pennsylvania) 

CORRY. PA. 

New York Office: Woolworth Building 
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DROP FORGINGS 


THE WHITMAN & BARNES MANUFACTURING CO. 


ESTABLISHED 63 YEARS 

1000 WEST 120th STREET, CHICAGO. ILL. 


PREVENTS STALLING 

tOXBORO 

AIR SPEED INDICATORS 




Send /or illusltalitt and dtscrii 

THE FOXBORO CO. 


BulUlin Na. SFllO. 

Foxboro, Mass., U. S. A. 







LEYGRAND&CO. 

120 Broadway, New York 

MILL AGENTS 


Propeller Specialists 

Experienced in design and coi 
speed propellers actually 
United States and abroad. 


Aluminum Sheets 

Screw Stock, Rod and Wire 


1‘ntpeUvrf. dctipncfi and guarantvpd to meet 
the c.rocf ri-^uiremenfs of your machine 
.'\ddri;ss Box 83 

AVIATION AND AERONAL‘TIC.\L 
ENGINEERING 



C. A. Herrmann 

DESIGN AND CONSTRUCTION 
Covering All Branches of Aviation 

Bath, N. Y. 


I A T 
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BALL AND ROLLER BEARINGS 

.1 Double Row 
Taper Roller — SbinduiO 
'reued Steel— All Typra 

Sole Agents for the U. S. of 

The Bowden Patent Wire Mechanism 

for the Tranamiaaion of Reciprocating Motion 
Through a Flexible and Torluoua Route. 

THE GWILLIAM COMPANY 


VENEERED PANELS 


AIRPLANE and HYDROPLANE 
CONSTRUCTION 

Send tor Semplee Chemically Treated Which tncrea.,e, 

WATERPROOFNESS 
NEW JERSEY VENEER CO., Paterson, N. J. 


T)u^entert Tfotoo 


AIRCRAFT WIRE 
STRAND CORD 

THIMBLES AND FERRULES 

JOHN A. ROEBLING'S SONS COMPANY 

TRENTON, N. U. S. A. 


The Beam Airplane Company 


INCORrORATSO) 


CURTISS and EUROl’EAN MOTORS 
TRACTOR and PUSHER MACHINES 
CONSTRUCTION EXPERIENCE 
FEES and LIVING EXPENSES REASONABLE 
NO CHARGE FOR BREAKAGE 


THE BEAM AIRPLANE COMPANY 


AEROPLANE 
RIMS and WHEELS 


Quotations gladly furnished. 


Dueaeiiborg Motors Corporation designo and buildi* 
high apeed, high powered motors Tor Ailtomohiler, 
Motor Boiila and Aeropluiiea. Write for full detail. 

DUESENBER€ MOTORS CORPORATION. 120 BroadwaT. New Veii 



a^tiaa 


All recognized builder* 
of eirplnne rirotors in 
America use Zenith on 
their product. 
Zenith Carburetor 
Company 

Dm ytrt DETROIT Oa* 


PUNCH PRESS WORK 
AND STAMPINGS 

Specializing particularly in Aero- 
plane work where accurate work- 
manship is absolutely necessary. 
Also — Aeroplane Machine H'ork. 

CENTURY TELEPHONE 
CONSTRUCTION COMPANY 

BUFFALO. N. Y. 


Special Sheet Metal Work 
Airplanes 

Precise IVor^ Executed 
from Blue Prints or 
specifications 

The Auto-Aero Sheet Metal Works 

45 High Straet, Now Hav.n. Conn. 


I 

i 



AIR-SCREWS 

PROVEN PROFICIENCY 
BUFFALO AEROPLANE CORP. 

BUFFALO, N. V. U. S. A. 

Cable Adirmtm. ■•BUfFAIttO" 


I 

I 


WOOD WORKING MACHINERY 


SPECIALLY ADAPTED 


t 


Aeroplane Factories 

Write far informalioH caUtlaiue No. S7 

OLNEY & WARRIN 

406-412 Broome Street 
Tel. Spring 4425 NEW YORK, N. V. 


Oil Proof- Gasoline Proof 
Water Proof 
VELLUMOID GASKETS 

Tough — Compressible — Flexible 
If you are not familiar with Vellu- 
meid have us send you samples — 
either sheet or gaskets cut as per your 
hlue prints. 

Exyen Cmket Culling depenmem. Quick service 

Fibre Finishing Co., 27 Stale Si., Boston 


PONTOONS 

FLYING BOAT HULLS 

Built from your designs 
or from ours 

Palmer-Simpson Corp. 

Saranac Lake, N. Y. 


Aeroplane Cylinder Forgings 

We moke a specialty of hollow forging in dies 
ings of hig? and low carton o!h. or^alioy stee^. 

We have furnished cylinder foldings to practically 
all Ibe engine builders in the United Stales. 

Also Propeller Hubs, Flanges and Shafts, etc. 

Miscellaneous steam hammer and hy- 
draulic press die forgings of all types. 
Quick service our specialty 

TIOGA STEEL & IRON COMPANY 

S2ud & Grays Aveoae PbUadelpbia, Pa., U. S. A. 


5>^.*.SV.V.S*.V.VSVWJW.SV.*dSV^ASVW.V. 

SCREW 
MACHINE 
PRODUCTS 

lamlard or .-iiafcial jtarts re(|uired 
2 ’fi" diameter. 

r e<jui]>nient and orKanizalioii can 
handle llie most accurate work you 

Quulalioiis iiladly iiiiidc 

THOS. H. DALLETT CO. 

PHILADF.LPHIA. PA. 




PARTS 



AVIATION 

AND AERONAUTICAL ENGINEERING 


24 Issues 


$ 2.00 


First and Fifteenth of Each Month 


METAL HOSE 

For every Airplane Requirement 


Write for specifications and prices 


PENNSYLVANIA FLEXIBLE METALLIC 
TUBING COMPANY 

Broad and Race Sta., Philadelphia 


Tested and 
Approved by 
U. S. Gov’t. 



American Automotive Company 

Mart ufacturers 

Aeroplanes and Hydro-Aeroplanes 

FOURTH AND WATER STREETS 
GLOUCESTER, N. J. 

Request catalogs and prices from all 
manufacturers in regard to parts that 
wilt meet U. S. Govt, requirements. 


EXCELSIOE,d:*^15¥ 
^ PISOPELLEISS^ 

Propellers of the greatest efficiency and highest 
quality, Unequalled in accuracy and reliability. 
Excels^r^ Propellers are used by all the leading avia- 

EXCELSIOR PROPELLER COMPANY 


Classified Advertising 
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COURSE IN AERODYNAMICS 
AND AIRPLANE DESIGN 


by the Instructors in Aeronautics of the Massachu- 
setts Institute of Technology is printed complete in 

BOUND VOLUMES Nos. I and II 

of 

Aviation and Aeronautical Engineering 

Substantial and attractive bindings. These bound 
volumes contain nearly one thousand pages of matter 
of permanent value to the designer, constructor, 
accessory manufacturer and student of aeronautics. 
Prices, delivered anywhere in the United States or 
Canada 

Volume I $5.00 Volume // $4.00 

The GARDNER, MOFFAT COMPANY, Inc. 

NEW YORK 


120 WEST 32nd STREET 
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THE HESS-BRIGHT MANUFACTURING COMPANY 


PHILADELPHIA, PA. 


power production and transmission 
for the mounts driven by thosi 
observers’ pilots. 


The power of an airplane’s motor deter- 
mines its value; the continuity of that 
power, its dependability. 


Two-Direction Thrust Hess-Bright 
Ball Bearing of the Type used on 
Airplane Propeller Shaft Application 


Hess-Bright Ball Bearings will increase 
power through cutting friction down, and 
assure its continuity through the excellence 
of their manufacture. 


Government orders largely specify Hess- 
Brights. 






iT- MARTIN AIRCRAFT CORPORATION 

New Brunswick, New Jersey 


REAR 

VIEW 


FRONT 

VIEW 


DEVELOPS 150 H. P. 
A T 1450 R. P. M. 




